Introduction
It is generally recognized that a pernicious influence will be brought on the anteriors according as the mandibular second molars erupt in a regular process or otherwise. For this reason, this fact deserves a sufficient attention in routine orthodontic practice. However, the published literature on the eruptive process of mandibular second molars from a multiple point of view has been rather scanty.
In the present study, therefore, the author was concerned with the three different 
Method
Figs. 1 and 2 give the landmarks for the purpose of the present measurement. The manners of measurement were as follows.
M : A lowest point corresponding to the median line of the mandibular lower rim and MP was established by joning M with the antigonial notch of the mandible. 5dp:
A point formed by a straight line in parallel to the crown distal region coming from the dental axis of mandibular second premolar (a straight Dept. of Orthodontics, Nihon University School of Dentistry, Tokyo (Director: Prof. Masatoshi Arita). Vertical landmarks A point in contact with the mesiodistal portion of the crown running in parallel to the dental axis of mandibular first molar (a line joining the middle point of mesiodistal edge with that of the mesiodistal enamel junction). 7mp, 7dp.: A point formed by a straight line in contact with the mesiodistal portion of the crown running in parallel to the dental axis of second molar (a straight line joining the buccal groove of second molar with the middle point of mesiodistal enamel junction). S/, S/: The nearest points to the first molar distal and second molar mesial regions in parallel to MP respectively. S/, S/: Similarly, the nearest points to the second premolar distal and first molar mesial regions. RA:
A point formed by a straight line in parallel running from 6dp to MP with the anterior rim of the ascending ramus. Additionally, 5dp', 6mp' 6dp', 7mp' and 7dA' were established as the vertical lines crossing 5dp, 6mp, 7mp and 7dA respectively.
In actual measurement, calipers with a vernier of 1mm were used for 18 items listed in Fig.2 . 2.3 The evaluation of dental root formation
In the determination of degree of dental formation, a 7-step evaluation scale was adopted based on a unit of 2mm to the stage of 14mm (Fig.3) .
Findings and Discussion
Vertical change of the mandibular second molars was observed to have the tendency to increase proportionately to the degree of root formation. After the III degree of root formation, the amount of eruption began to take on an accelerated curve, and the largest change was measured between the V and VI degrees of root formation (Tables 1, 2, Fig. 4 ). An examination as to the presence and absence of root furcations revealed that 14 males out of 15 and the entire 34 females were found to have some kind of radical furcation in the III degree of root formation. From this fact, it may be inferred that vertical positional change of the mandibular second molars would take on an incremental speed around a period before and after the bone eruption and the stage of root furcation, the degree of change becoming larger in accordance with progress in the eruption. As for the vertical change, on the other hand, a mesial movement of the mandibular second molars was confirmed on the whole. This mesial movement Table 1 The distribution of the degrees of root formation together with root lengths and average postnatal months Significant at a5% level.
was particularly noted between the III and VI degrees in the case of males, while it was noted between the I and IV degrees in the females (Fig. 5) . There was observed a fact that between the II and VI degrees of root formation the dental axes of the females tended to upright themselves to a greater extent than was true of the males, which may be attributed to some kind of a yet unclarified physiological factor. In this connection, it is of interest to compare an inclination angle of the mandibular first molars with that of the second molars. The former revealed a slight up- righting after the IV degree of root formation. This is to be explained by an influence of a posterior upward movement of the second premolars when they began eruption and by a possibility of the second molars coming into contact with the first molars, in which case the second premolars will contact with the first molars at an upper position and a mesial inclination through an eruptive force of the second molars serving as a fulcrum. On the other hand, horizontal change in the mandibular first molar alveoli revealed a downward tendency in common with the male and female subjects, the tendency particularly pronounced between the stages of IV and V root formation. On the whole, horizontal change was in the direction of an increase and took on an accelerated curve from the IV degree onward, with a result that an eruptive space for the second molars as well as an amount of distal movement in the outer rim of ascending rami assumed a growth rapidity from this stage (Table 3) . When horizontal and vertical changes in the alveoli are relatively examined, the main tendency is in the posterior donward direction and this fact may be related to the bone eruption of mandibular second molars. This observation is in agreement with change in the alveoli of the first molars due to the bone eruption.
There is observed some difference between changes in the alveoli of the males and females; females were generally observed to be ahead of males in this respect with a pronounced significant difference between the degrees IV and V. This may be also considered as related to the sex difference, but also to difference on the part of individuals.
Conclusions
As a result of the present study, the author arrived at the following conclusions :
1. The positional change of mandibular second molars in the vertical direction became pronounced after the III degree of root formation, this being true of both the males and females. The amount of eruption took on an accelrated rate especially between the stages of V and VI. The horizontal positional change, on the other hand , was in the mesial direc- tion in common with the males and females. Differences in terms of the sexes were observed in this respect. In the former, a continual mesial movement was seen in a period between the III and IV degrees, whereas it took place between the degrees I and IV in the latter. 2. The dental axes of mandibular second molars gave the tendency to upright themselves in common with the males and females. This tendency was particularly noted in the IV degree of root formation as well as in V. Therefore, it may be reasonally surmised that these molars move generally in an anterior upward direction by gradually uprighting their axes.
3. Vertical change in the mandibular alveoli was in a downward direction in the males and females as well. This trend was especially pronounced in the degrees IV and V.
The change together with that in distance from the uppermost distal end of mandibular first molars to the anterior rim of ascending rami was more marked in the females between the stage of IV and V degrees of root formation. This is thought to be due to difference in the growth of jaws between the sexes.
4. Mandibular first molars were observed to move slightly in a mesial direction after the V degree, i.e., at the eruption of second molars. This slight mesial movement is considered as having been brought about by a positional relationship between the mandibular second premolars and second molars. A theory that this mesial movement is due to a mesial inclination of the first molar seems to be untenable.
5. From the above findings, the stage between IV and V degrees of root formation has an important clinical implication for adequate orthodontic analysis and treatment planning.
